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Responses to Colorado Department of Public Health and 
Environment Comments on the CDPHE Conservative Screen 

Letter Report for OU 3 

1.0 Introduction 

Th~s document promdes additional responses to formal comments fiom the Colorado Depart- 

ment of Pubhc Health and Enwonment (CDPHE) regardmg the CDPHE Conservative Screen 

Letter Report for Operable Unit No 3 (OU 3) , Rocky Flats Enwonmental Technology Site 

(the Site) These responses were prepared based on discussions at a meetmg involvmg 

CDPHE, the U S Enwonmental Protection Agency (EPA), and the U S Department of 

Energy (DOE) held Apnl25, 1995 at the Site At the meeting, formal comments on the 

CDPHE Conservatwe Screen for OU 3 submtted by CDPHE were rewewed and additional 

analysis of the OU 3 data sets was requested by CDPHE Spdcally, CDPHE requested that 

the subsurface sod and subsurface sedment (Standley Lake and Mower Reservoir) data sets 

be evaluated 111 the CDPHE Conservative Screen Ttus document descnbes the additional 

data analysis steps that were agreed to by CDPHE, EPA, and DOE (see Attachment 1, DOE 

letter outlirung data analysis steps) and the results of the analyses Also, Table 2-1 fiom the 

CDPHE Conservative Screen Letter Report was corrected to indicate that all OU 3 data sets 

resulting fiom the Resource Conservation and Recovery Act (RCRA) Facility 

Investigation/Remedial Investigation (RFIlRI) samphg program were evaluated in the 

CDPHE Conservative Screen (Attachment 2) 

2.0 Subsurface Soil 

Additional analysis required: Clanfy that subsurface soil (trench) data were considered 
in the CDPHE Conservative Screen; verify that maximum activities for 241Am and 
219n”opu are in surface sod, and that activities for uranium lsotopes are at background 
levels. 
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Results: 

Clan@ that subsurface soil (trench) data were considered in the CDPHE Conservative 

Screen. Actiwties of radionuchdes m OU 3 subsurface sod were compared to actiwties m 

background sod samples usmg the statistical methodology for OU-to-background 

compansons (agreed to by CDPHE, E P b  and DOE) based on site-specfic guidance 

developed by Gdbert (1993) OU 3 RFI/RI subsurface sod data (I e ,  trench sample results) 

and background sod data fiom the Rock Creek area @OE, 1993) were used for the statistical 

compansons 

Verify that maximum activities for "Am and =g/L4Opu are in surface sod. The statistical 

results mdicate that actiwties of 241Am and 239R4o.p u in OU 3 subsurface sod are sigdicantly 

different than background by more than one statistical test (Tables 1 and 2) Levels of "'Am 

and 239R% in surface sod were also signtficantly different than background, accordmg to the 

statistical compmson tests (see Appendlx B 111 Techcal Memorandum No. 4. Human Health 

fisk Assessment Chermcals of Concern Identification Operable Umt 3 [TM 41 [DOE, 19941 

for table of stattstical results) Based on these results, "'Am and 23m?Pu are considered 

potential chemcals of concern (PCOCs) in sod for the CDPHE Conservative Screen 

Because the maxlmum values for these two analytes were found in surface soil samples 

(Table 3), the surface soil data were used to define areas of concern (AOCs) for the CDPHE 

Conservative Screen Note Maxlmum actiwties of "'Am and 239n% in subsurface soil do 

not exceed the prehmnary remediation goals (PRGs) (maxrmum "'Am activlty = 0 27 

picocunes per gram [pcdg], PRG for 2 4 1 ~  = 2 37 pCl/g, maxlmum 239n40pu actiwty = 1 59 

pCdg, PRG for 239R?Pu = 3 43 pCdg) 

Venfy that activities for uranium isotopes are at background levels. Four of the five 

statisttcal compmson tests mdicate that the levels of urmum isotopes m OU 3 subsurface soil 

are not sigruficantly different than background IeveIs (Tables 1 and 2) Results of one test, the 

Upper Tolerance L in t  (WE) test (also referred to as the Hot-Measurement test ) mdicate 

that the urafuum isotopes may be PCOCs However, after firther analysis of the levels and 
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spatial distribution of uramum acmties in subsurface sod, the urmum isotopes were 

elimmated as PCOCs Th~s analysis is presented m detad m the followmg paragraphs 

Only four samples m two of the trenches have actiwties of urmum that exceed UTLs for 

background sod Trench TR03492, located m the southern parcel of the Jefferson County 

Remedy Acres, has one UTL exceedance for ='U at a depth of 6 mches The ='U activlty for 

ths sample is 0 26 pCdg and the UTL for ='U is 0 199 pCdg Trench TR03692, located 

dlrectly north of the southern parcel of the Jefferson County Remedy Acres and west of 

Mower Reservoir, has exceedances of the UTLs for p3N4U at a depth of 3 mches, ='U at a 

depth of 96 mches, and ='U at a depth of 3 mches Table 4 surnames the actiwties and the 

U T L s  for the urmum isotopes for the four samples where UTLs are exceeded 

Figures 1 and 2 show radionuchde actiwties wth depth for the sod trenches "2203492 and 

TR03692 Actiwties for "'Am and 

decreasing wth depth to less than 0 01 pCdg for "'Am and 0 10 pCdg for 239n? u at a 

depth of about 10 centimeters These subsurface soil depth profiles mdicate that the presence 

of "'Am and 239R?Pu in OU 3 sod is the result of wndblown deposition Activlties of the 

uramum isotopes show a different pattern, wth levels of activlttes of u3m4U, p'U, and ='U 
varylng over the entire depth of the trench samples at one location The distnbution of 

actiwties wth depth for the urmum isotopes indicates vanabdity associated wth background 

conditions rather than wnd-blown contammation fiom the Site (Note The majority of the 

u m u m  data for TR03492 were rejected by the independent data validators These rejected 

data for TR03492 appear to follow the same pattern as TR03692 so they are included to show 

the complete depth profile ) Based on the analysis of levels and patterns of urmum actiwties 

in subsurface soil, 233m4U, ?J, and p8U were not retamed as PCOCs for the CDPHE 

Conservative Screen These analytes were also elimmated as PCOCs for soil based on 

analysis of the surface soil data set (see Section 2 3 1 of the CDPHE Letter Report for OU 3, 

September 23, 1994) 

u are greatest at the surface, wth actiwties mn40p 
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3.0 Subsurface Sediments-Radionuclides 

Additional analysls required: Carry the maumum values for 241Am and ugn’opu 
through the CDPHE Conservative Screen for Standley Lake (IHSS 201) and Mower 
Reservoir (JHSS 202). These values may be in surface or subsurface sediments. 
Although background comparisons for these two analytes indicate they are not PCOCs 
for IHSSs 201 and 202, CDPHE requested they be camed through the screen because 
259n4”pu is a siterelated contaminant and 241Am is a decay product of plutonium. 

Results: Table 5 presents the chemtcal-specfic Rtsk-Based Concentration (RBC) ratios for 

’“Am and 239R?Pu, and Ratio Sums for MSSs 201 and 202 For ’“Am and 239a%, 

maxunum sediment actiwties were used to calculate the RBC ratios Mmmum values for 

24rAm and 239a9u in both MSSs were measured m subsurface sediment samples None of 

the chemcal-specific RBC rabos or RBC Ratio Sums exceed 1 

4.0 Subsurface Sediments-Metals 

Additional analysis required: Evaluate metal PCOCs for Standley Ls..e (IHSS 2 1) 
and Mower Reservoir (IHSS 202) based on the two steps descnbed below. Only metal 
analytes with maximum concentrations in subsurface sediments greater than maximum 
concentrations in surface sediments need to be included in the analysis. Any PCOCs 
remaining after Steps 1 and 2 will be carried through the remainder of the CDPHE 
Conservative Screen. 

Step 1. Compare the mean and maximum concentrations of metals in OU 3 subsurface 
sediments, by IHSS, to the upper-bound value (i.e., mean plus two standard deviations) 
and maximum concentrations of metals in background stream sediments as reported in 
the Background Geochemical Charactemation Report (DOE, 1993). Analytes with 
OU 3 mean and maumum concentrations greater than upper-bound value and 
maximum background concentrations, respectively, WIII be carried through to Step 2. 
In addition, include any metal analytes identified as chemicals of concern (COCs) for 
OU 5, with the exception of those associated with the south interceptor ditch (SDD), in 
Step 2. 

Step 2. Perform a spatial analysis for each metal analyte identified in Step 1. The 
spatial analysls will be presented on an 11 x 17 inch map that shows concentrations of 
metal analytes over the entire Site, including OU 3. Any metals that do not appear to 
be Site-related will be eliminated as PCOCs. 
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Results. Based on Steps 1 and 2 descnbed above, all metals were elimnated as PCOCs for 

Standley Lake (IHSS 201) and Mower Reservov (IHSS 202) subsurface sedunents Step 1 

ehna ted  all metals except arsemc, cadmum, copper, lead, mckel, potassium, and m c  for 

Standley Lake and potassium for Mower Reservov These analytes were camed through to 

Step 2 where they were e h a t e d  through spatial analysis The only metals identdied as 

COCs for OU 5 (1 e ,  copper, mercury, and zmc) were associated wth the SID, so these 

metals were not included in Step 2 

Tables 6 and 7 present the data used to perform the subsurface to surface m m u m  

concentration compansons for MSSs 20 1 and 202, respectively The tables also present the 

background stream sedunent data used to perform Step 1 

Tables 8 (IHSS 201) and 9 (IHSS 202) summanze the results of the two data analysis steps 

used to identi@ PCOCs The first column indicates metals ehmnated as PCOCs because they 

were not detected in any subsurface sedunent samples The second column of each table 

presents metal analytes elimnated as PCOCs in subsurface sedunents based on the companson 

of mmmum concentrations 111 subsurface and surface sedunent samples (i e ,  maxunum 

concentrations for these analytes were detected in surface sedunent samples) Column 3 of 

each table presents metal analytes e h a t e d  as PCOCs based on the companson of OU 3 

subsurface sediment concentrations to background stream sediment concentrations (1 e ,  OU 3 

mean and maxunum concentrations were less than background upper-bound mean and 

maxllllum values, respectively) Column 4 presents metal analytes elmmated as PCOCs based 

on the spatial analysis or identlfication as an essential human nutnent 

The followmg paragraphs describe the data analysis steps for each metal analyte m subsurface 

sedunents for Standley Lake (IHSS 201) and Mower Reservoir (IHSS 202) 

Aluminum: Alumnum was not considered a PCOC for Standley Lake @ISS 201) because 

the subsurface mmmum concentration (20,700 mgkg) was less than the surface maximum 

concentration (23,500 mgkg) Alumum was elmnated as a PCOC m Mower Reservov 
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(IHSS 202) because the subsurface mean (13,400 mgkg) was less than the upper-bound 

background value ( 15,713 mgkg) and the subsurface maxunum value (19,500 mgkg) was 

less than the background maxlmum value (25,200 mg/kg) 

Antimony: Antimony was ehmnated as a PCOC for Standley Lake (IHSS 201) because the 

subsurface mean (3 96 mg/kg) was less than the upper-bound background value (8 75 mg/kg) 

and the subsurface maxlmum (8 2 m a g )  was less than the background m u m  value 

(12 4 mgkg) Antimony was not considered as a PCOC for Mower Reservotr (IHSS 202) 

because it was not detected m any of the three subsurface sediment samples that were 

analyzed for antunony 

Arsenic: Arsemc was not elmnated as a PCOC for Standley Lake (IHSS 201) by Step 1, it 

was retained for Step 2 (spatial analysis) Arsemc was elmmated as a PCOC for Mower 

Reservoir (MSS 202) because the subsurface maxunum (8 9 mgkg) was less than the 

surface-mmmum concentration (1 0 4 mgkg) 

Banum: Banum was elimnated as a PCOC for Standley Lake (IHSS 201) because the 

subsurface mean (177 m a g )  was less than the upper-bound background value (mean plus 

two standard dewations, 190 mgkg) and the subsurface maxmum concentration (250 mgkg) 

was less than the background maxunum concentration (244 mgkg) Banum was not 

considered as a PCOC for Mower Reservoir (IHSS 202) because the subsurface maxmum 

concentration (246 mg/kg) was less than the surface mzwmum concentration (250 mgkg) 

Beryllium: Beryhum was not considered as a PCOC for Standley Lake (IHSS 201) because 

the subsurface maxlmum concentration (1 6 mgkg) was equal to the surface maxlmum 

concentration (1 6 mg/kg) Beryllium was not considered as a PCOC for Mower Reservolr 

(IHSS 202) because the subsurface maxlmum concentration (1 5 mgkg) was equal to the 

surface maxlIIlum concentration (1 5 mgkg) 

Cadmium: Cadmum was not elimnated as a PCOC for Standley Lake (IHSS 201) by 

Step 1, it was retamed for Step 2 (spatial analysis) Cadmum was not considered as a PCOC 
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for Mower Reservolr (IHSS 202) because it was not detected rn any of the 22 subsurface 

samples that were analyzed for cadmum 

Calcium: Calcium was not considered as a PCOC for Standley Lake (IHSS 201) because the 

subsurface maxlmum concentration (10,300 mgkg) was less than the surface m m u m  

concentration (90,100 mgkg) Calcium was not considered as a PCOC for Mower Reservolr 

(IHSS 202) because the subsurface maxlfnum value (29,100 mgkg) was less than the surface 

maxlmum concentration (42,000 mglkg) 

Cesium: Cesium was ehmmated as a PCOC for Standley Lake QHSS 201) because the 

subsurface mean (19 2 mgkg) was less than the background mean (69 29 mgkg) and the 

subsurface maxlmum concentration (40 6 mgkg) was less than the background m m u m  

Concentration (157 mgkg) Cesium was not considered as a PCOC for Mower Reservoir 

QHSS 202) because it was not detected 111 any of the 22 subsurface sedunent samples 

analyzed for cesium 

Chromium: Chromum was ehmmated as a PCOC for Standley Lake (IHSS 201) because 

the subsurface mean (1  9 6 mgkg) was less than the upper-bound value (mean plus two 

standard dewations, 22 97 mgkg) Chromum was not considered as a PCOC for Mower 

Reservoir (IHSS 202) because the subsurface maxlmum value (20 6 mglkg) was less than the 

surface maxlmum concentration (22 1 mgkg) 

Cobalt: Cobalt was elimnated as a PCOC for Standley Lake (IHSS 201) because the 

subsurface mean (10 6 mgkg) was less than the upper-bound value (mean plus two standard 

dewations, 1 1 62 mgkg) Cobalt was not considered as a PCOC for Mower Reservoir (IHSS 

202) because the subsurface maxlmum value (10 mgkg) was less than the surface maxlfnum 

concentration (1 5 3 mgkg) 

Copper: Copper was not elmnated as a PCOC for Standley Lake (IHSS 201) by Step 1, it 

was retained for Step 2 (spatial analysis) Copper was e h a t e d  as a PCOC for Mower 
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Reservoir (IHSS 202) because the subsurface mean (25 5 mgkg) was less than the upper- 

bound background value (mean plus two standard dewations, 25 87 mgkg) 

Iron: Iron was ehmnated as a PCOC for Standley Lake (MSS 201) because the subsurface 

mean (21,900 m a g )  was approxunately equal to the upper-bound value (mean plus two 

standard dewations, 21,379 mgkg) and the subsurface maxltnum concentration 

(3 1,400 mgkg) was equal to the background maxlmum concentration (3 1,400 mgkg) Iron 

was not considered as a PCOC for Mower Reservolr @ISS 202) because the subsurface 

m m u m  value (23,200 m a g )  was less than the surface m m u m  concentratron 

(48,000 mgfl<g) 

Lead: Lead was not ehmnated as a PCOC for Standley Lake @ISS 201) by Step 1 ,  it was 

retamed for Step 2 (spatial analysis) Lead was elmmated as a PCOC for Mower Reservoir 

(IHSS 202) because the subsurface mean (28 3 mgkg) was less than the upper-bound 

background value (mean plus two standard dewations, 95 6 mg/kg) and the subsurface 

mawmum (50 1 mgkg) was less than the background maxlfnum concentration (244 rngkg) 

Lithium: Lithum was not considered as a PCOC for Standley Lake (IHSS 201) because the 

subsurface maxlmum concentration (17 mg/kg) was equal to the surface m m u m  

concentration (1 7 1 mgkg) Lithum was ehmnated as a PCOC for Mower Reservoir (IHSS 

202) because the subsurface mean (1 1 9 mg/kg) was less than the upper-bound background 

value (mean plus two standard dewations, 18 m a g )  and the subsurface maxlfnum 

(1 8 5 mgkg) was less than the background maxlmum concentration (20 2 mgkg) 

Magnesium: Magnesium was not considered as a PCOC for Standley Lake (IHSS 201) 

because the subsurface mawmum concentration (5,020 mgkg) was less than the surface 

maxlmum concentration (6,430 mg/kg) Magnesium was not considered as a PCOC for 

Mower Reservoir (IHSS 202) because the subsurface maxlmum value (4,940 mgkg) was less 

than the surface maxlmum concentration (5,040 mgkg) 
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Manganese: Manganese was not considered a PCOC for Standley Lake (MSS 201) because 

the subsurface maxlfnum value (1,880 mg/kg) was less than the surface maxlmum concentra- 

tion (2,080 mglkg) Manganese was not considered as a PCOC for Mower Reservoir (IHSS 

202) because the subsurface maxlmum value (448 mgkg) was less than the surface maxlmum 

concentration (925 mglkg) 

Mercury: Mercury was not considered a PCOC for Standley Lake (MSS 201) because the 

subsurface maxlmum value (0 55 mgkg) was less than the surface maxlfnum concentration 

(0 6 mg/kg) Mercury was e h a t e d  as a PCOC for Mower Reservolr (IHSS 202) because 

the subsurface mean (0 047 mg/kg) was less than the background mean (0 08 mgkg) 

Molybdenum: Molybdenum was ehna ted  as a PCOC for Standley Lake (IHSS 201) 

because the subsurface mean (5 68 mgkg) was less than the upper-bound value (mean plus 

two standard dewations, 14 93 mgkg) Molybdenum was not considered as a PCOC for 

Mower Reservolr (IHSS 202) because it was not detected in any of the 22 subsurface 

sediment samples analyzed for molybdenum 

Nickel: Nickel was not elimnated as a PCOC for Standley Lake (MSS 201) by Step 1 ,  it 

was retamed for Step 2 (spatial analysis) Nickel was not Considered as a PCOC for Mower 

Reservoir (MSS 202) because the subsurface maxlfnum value (20 4 mg/kg) was less than the 

surface maxlmum concentration (29 2 mgkg) 

Potassium: Potassium was not e lma ted  as a PCOC for Standley Lake (IHSS 201) by 

Step 1, it was retined for Step 2 (spatial analysis) Potassium was not elmnated as a PCOC 

for Mower Reservoir (IHSS 202) by Step 1, it was retamed for Step 2 (spatial analysis) 

Selenium: Selemum was not considered as a PCOC for Standley Lake (IHSS 201) because 

the subsurface m m u m  value (3 2 mgkg) was less than the surface maxlmum value 

(4 5 mgkg) Selemum was e lma ted  as a PCOC for Mower Reservoir (IHSS 202) because 

the mean (1 53 mgkg) was less than the upper-bound background value (1 54 mg/kg) 
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Silver: Sdver was not considered as a PCOC for Standley Lake (IHSS 201) because the 

subsurface maxlmum value (6 8 mgkg) was less than the surface m-um value (7 7 mg/kg) 

Sllver was not considered as a PCOC for Mower Reservolr (IHSS 202) because the 

subsurface m m u m  value (1 7 mgkg) was less than the surface maxlfnum concentration 

(1 9 mgkg) 

Sodium: Sodium was not considered as a PCOC for Standley Lake @ISS 201) because the 

subsurface maxlmum concentration (449 mgkg) was less than the surface maxunum 

concentration (509 mgkg) Sodium was not considered as a PCOC for Mower Reservolr 

(IHSS 202) because the subsurface m m u m  value (441 mg/kg) was less than the surface 

maxlfnum concentration (1,080 mgkg) 

Strontium: Strontium was not considered as a PCOC for Standley Lake (MSS 201) because 

the subsurface maxlmum concentration (78 4 mgkg) was less than the surface maxlmum 

concentration (423 mgkg) Strontium was not considered as a PCOC for Mower Reservolr 

(IHSS 202) because the subsurface mmmum value (1 5 1 mgkg) was less than the surface 

mmmum concentration (1  90 mg/kg) 

Thallium: Thallium was not considered as a PCOC for Standley Lake (IHSS 201) and 

Mower Reservolr (IHSS 202) because it was not detected III any of the 33 subsurface 

sediment samples in MSS 201 and the 22 subsurface sedment samples in IHSS 202 

Tin: Tin was eltmnated as a PCOC for Standley Lake (IHSS 201) because the subsurface 

mean (4 33 m a g )  was less than the background mean (7 64 mgkg) Tin was not considered 

as a PCOC for Mower Reservoir (IHSS 202) because the subsurface maxlmum value 

(49 7 mgkg) was less than the surface m m u m  concentration (51 4 mgkg) 

Vanadium: Vanadium was elimnated as a PCOC for Standley Lake (MSS 201) because the 

subsurface maxlmum (46 3 mglkg) was less than the surface maxlmum (50 mgkg) 

Vanadium was not considered as a PCOC for Mower Reservolr (IHSS 202) because the 
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subsurface m m u m  value (50 2 m a g )  was less than the surface mawnum concentration 

(1 14 m&g) 

Zinc: Zmc was not e h a t e d  as a PCOC for Standley Lake (IHSS 201) by Step 1, it was 

retamed for Step 2 (spabal analysis) Z111c was not considered as a PCOC for Mower 

Reservolr (MSS 202) because the subsurface m m u m  value (95 7 mgkg) was less than the 

surface m m u m  concentration (1 93 mg/kg) 

Figures 3 through 9 are maps that show site-wde concentraQons of metals not elunrnated as 

PCOCs by Step 1 descnbed above (1 e ,  arsenxc, cadmum, copper, lead, mckel, potassium, 

and m c  for Standley Lake and potassium for Mower Reservoxr) For core samples xn the 

reservous, the maxLmum value at each location is shown on the maps 

For the metal analytes shown on Figures 3 through 9, the majonty of the samples collected 

wthm the Site boundanes and fiom OU 3 have concentrations below stream sedunent UTLs 
reported in the Background Geochemcal Charactenzation Report (DOE, 1993) In general, 

the hxghest concentrations for these metals tend to be 111 the deeper areas of Standley Lake 

Natural h o l o g ~ c a l  phenomena explam the shghtly elevated concentrations of metals in the 

center of the reservous The finer particles of sedunent tend to have the hghest concentra- 

tions of organtc matter, and thus hgher metal concentrabons associated wth the orgmc 

matter (Daws and Kent, 1990) These finer sedunent particles 111 the water column also tend 

to deposit in the center of the lake where flow veloaties can no longer support particle 

suspension 

It is also unportant to note when assessmg levels of metals 111 OU 3 sedunents that Standley 

Lake receives approxunately 90 percent of its water from Clear Creek and the Clear Creek 

dramage area d u d e s  the Central CityKlear Creek m n g  distnct Conversely, Mower 

Reservolr receives approxunately 100 percent of its water fiom the Rocky Flats dramage area 

(MI, 1990) Based on these estunates of water sources and sedunent source areas, it is 

expected that hgher concentrations of Site-related metals would be found m Mower 
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Reservoir than in Standley Lake However, results of Step 1 lndicate all metal analytes except 

potassium were found at background levels m the reservor that receives essentially all of its 

water from Site-related dramages, Mower Reservorr Based on the site-wde patterns of 

metals concentrations and the fact that all metals except potassium were found at background 

levels in Mower Reservou, these analytes are not associated wth releases fiom the Site and 

therefore, were ehna ted  as PCOCs for Standley Lake subsurface sedunents 

Potassium was not retamed as a PCOC for Mower Reservolr because it is an essential human 

nutnent and therefore, an RBC was not avdable for potassium Because an RBC was not 

avadable, potassium cannot be evaluated as a PCOC m the CDPHE Conservative Screen 
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TABLE 1 

TEST RESULTS FOR OU 3 TRENCH SOIL DATA 

No No 
s a p  S m p  S l i p p m  QuwNU Gehm 1-T& 

Analyte Units UTL Maximum SLIP P-Value P-Value P-Value P-Value Statittical PCOC 
24'Am pcllg 7 0 04046 9 0 03894 0 1143 0 93666 Yes 

pcllg 18 0 1  19 000929 00523 099723 001716 Yes 
U pCdg 1 1 472 9 0 17783 0 3796 0 90727 0 99646 Yes 

pCdg 2 0 1393 2 069288 06533 051511 Yes 
pCdg 1 1521 6 032341 08553 099352 099907 Yes 

23o/24opu 

2331234 

236u 

238u 

Notes UTL = Upper tolerance limit 
SLIP = Slippage test 
Quanti1 = Quantile test 
Gehan = Gehan test 

TABLE 2 
TEST SUMMARY FOR OU 3 TRENCH SOIL DATA 

s 4 

Analyte Units UTL/TEST Slippage Quantile Gehan T-Test Statistical PCOC 
24'Am Pcllg Yes Yes No No Yes 

Pu PClkl Yes Yes No No Yes Yes 
PCi/€l Yes No No No No Yes 
PClh Yes No No No Yes 
Pcllg Yes No No No No Yes 

239/240 

233/234u 

236" 

238" 
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Table 3 
COMPARISON OF RADIONUCLIDE ACTIVITIES IN SOIL DATA SETS (Pci/g) 

Rock Creek Jeffco Remedy 
Trench Surface Sod Samples OU 3 Surface Acres Surface 

Analyte Samples (Background) Soll Samples Soil Samples 

Max Mean UTL Max Mean Max Mean Ma% Mean 

'''Am 0 2 7  0 0 3  0064 0 0 4  0 0 2  

230/210pu 1 5 9  0 1 2  0133 010 0 0 5  
2 3 3 / 2 3 4 ~  2 0 2  101 1 8 6  1 4 7  1 1 5  

23bU 0 3 6  0 0 5  0199 0 1 4  0 0 5  

2 3 8 ~  215  0 9 9  2 0 0  1 5 2  1 1 9  

0 52 0035 0363 0 143 

295  0158 6468 101 

2 14 101 NA NA 

0 124 0049 NA NA 

2 13 1 0 4  NA NA 

Notes NA = Not analyzed 
UTL = Upper tolerance limit 

Table 4 
SUBSURFACE SOIL SAMPLES THAT EXCEED BACKGROUND SURFACE SOIL lTLs 

Analyte Location Depth (Inches) Act~vlty (pCi/g) Background UTL (pCi/g) 
233/234u TR03692 3 2 02 1 86 
236u TR03492 6 0 26 0 199 
236u TR03692 96 0 36 0 199 
238u TR03692 3 2 15 2 00 

Note UTL = Upper Tolerance Limit 

DEN100174A8 WP5 611 319512 38pm 
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TABLE 5 

SUBSURFACE SEDJMENTS-IHSSs 201 AND 202 

IHSS2Ol- IHSS 202 

DetectedActlvlty RBC DetectedActlvlty RBC RBC RaUo 
Maximum Maximum 

-wPu 0380 343 0 11 11120 343 0 320 
Ratio Sum4 0 19 Rat10 Sum-C 0390 

Notes Raw Sum-C = R a b  sum for carc~nogenlc analytes 
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PCOC SELECTION PROCESS 
(Chemicals are listed 

TABLE 8 

RESULTS IHSS 201 -STANDLEY LAKE SUBSURFACE SEDIMENTS 
below the step by which they were eliminated as PCOCs 1 

Not 
Detected in 
Subsurface Surface to Subsurface Comparison to BGCR Spatial 

Samples Concentration Comparison Sediment Data Analysis PCOCs 
Thallium Aluminum Antimony Arsenic None 

Beryllium 
Calcium 
Lithium 

Magnesium 
Manganese 

Mercury 
Selenium 

Silver 
Sodium 

Strontium 
Van ad i u m 

Barium Cadmium 
Cesium Copper 

Chromium Lead 
Cobalt Nickel 

Molybdenum Zinc 
Iron Potassium 

Tin 

Note BGCR = Background Geochemical characterization Report (DOE, 1 993) 

DEN615XLS 6/13/9y102 PM 



DEN61 5 XLS 11 

TABLE 9 

PCOC SELECTION PROCESS RESULTS 

(Chemicals are listed below the step by which they were eliminated as PCOCs 1 
IHSS 202-MOWER RESERVOIR SUBSURFACE SEDIMENTS 

Not Detected in Surface to  Subsurface Comparison to  Essential 
Subsurface Concentration BGCR Sediment Human 

Samples Comparison Data Nutrient PCOCs 
Antimony Arsenic Aluminum Potassium None 
Cadmium Barium Copper 
Cesium Beryllium Lead 

Molybdenum Calcium hthium 
Thallium Chromium Mercury 

Cobalt Selenium 
Iron 

Magnesium 
Manganese 

Nickel 
Silver 

Sodium 
Strontium 

Tin 
Vanadium 

Zinc 

Note BGCR = Background Geochemical Characterization Report (DOE, 1 9931 

611319511 03 PM 
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TABLE 2-1 

OU 3 DATA SETS NALUATED IN THE CDPHE CONSERVATIVE SCREEN 
ROCKY FIATS ENVIRONMENTAL TECHNOLOGY SITE 

IHSS Medium Description 
199 surfacesod 61 RFVRI pkcs m e  of CDPHE (0 - 0 25") and RFP (0 - 2") 

sample cdfectm methods, 47 Jefferson County Remedy Acre8 W o n s  

subsurface sol1 11 trencheswara sampled at 10 depth intenrals dawn to 96 cm 

200 Surfacewater 13 sample locatms in reservoir and streandditches 

surface sediment 41 RFURI sample locations in rese~~ok and straams/ditches sampled from 0 
to 6", 51 1983184 sample kcations 

Subsurface Sediments 8 sample locatms in reservoir sampled at 1" and 2" depth intervals d m  to 
appnuomw 36" 

Groundwater 1 samplelocation 

201 Surface Water 12 sample locations in reservoir and streamdddches 

Surface Sediment 48 sample locat~ons in resewoir and streamddfiches 
sampled from 0 to G', 63 l W 8 4  sample locahs 

8 sample locations in reservoir sampled at 1 " and 2" depth intervals down to 
approximately 36" 

Groundwater 1 sample locatlon 

Subsurface Sediments 

202 Surfacewater 8 sample locations in reservw and streamdditches 

Surface Sediment 14 sample locatms in resefwr and streamddfiches sampled from 0 to 6" 

Subsurface Sediments 4 sample locations in reservoir sampled at 1 " and 2" depth intervals down to 
approximately 36" 

6/13/95/8 24 AM 
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